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[57] ABSTRACT

The helical sluice, or spiral, of a mineral separator used
for mineral separation, has a series of take-off openings
to carry off strata of dense minerals which form when a
pulp of water and minerals to be separated pass through
the sptral. Each take-off opening is a slot in the spiral
bottom, transverse to the flow, and its effective length,
or throat gap, may be varied by a tongue slidably en-
gaged in the slot and having a sphifter blade extending
up from its leading end to deflect dense strata into the
throat gap. A second slot is formed in the tongue to take
off middlings, and this is also adjustable, by a slide.

3 Claims, 4 Drawing Figures
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1
SPIRAL SEPARATORS

BACKGROUND OF THE INVENTION

This invention relates to improvements in spiral sepa-
rators used for mineral separation.

A conventional spiral separator for mineral separa-
tion has a pair of spirals, or helical sluices, mounted

coaxially about a vertical central column, a pulp of i

water and the minerals to be separated being fed into
the upper ends of the spirals to flow down them and
form bands or strata containing minerals of different
density characteristics, splitter blades mounted at inter-
vals in each spiral dividing the strata, and take-off open-
ings, normally circular, carrying off the material to one
side of the splitter blade.

The characteristics of different types of pulp may,
however, vary considerably, and the location of take-
offs which may be satisfactory for one mineral separa-
tion operation may be quite unsatisfactory for another.

It 1s uneconomical to provide a range of spiral con-
centrators with take-offs located differently, or to repo-
sition the take-offs of an existing mineral separation
apparatus, and it is well known to attempt to compen-
sate for flow variations of different kinds of pulp by
angular adjustment of the splitter blades. This, how-
ever, 15 not fully satisfactory as a splitter blade, to
achieve good results, should be directed into the flow of
the pulp, and not across it. When a splitter blade is
turned either inwards or outwards, with respect to the
spiral, with the object of taking off the desired propor-
tion of pulp into concentrate, the continuity of the flow
of the pulp is adversely affected and sand barring of the
pulp takes place in the spiral.

SUMMARY OF THE INVENTION

The present invention has been devised with the prin-
cipal object of providing, for a spiral separator, a take-
off assembly which may be adjusted to give very good
results for pulps having a wide range of characteristic
differences.

With this and other objects in view, the invention
resides broadly in a spiral separator for mineral separa-
tion, of the type having a helical sluice or spiral, means
for feeding a pulp of water and minerals to be separated
to the upper part of the spiral, and take-off openings in
the spiral to withdraw mineral-bearing strata of the
pulp; wherein a take-off opening of the spiral is a slot in
the bottom part of the spiral, transverse to the direction
of flow, and there is provided a throat gap adjustment
member adapted to be advanced or retracted in the slot
to vary the throat gap between one end of the slot and
the throat gap adjustment member. Preferably the
throat gap adjustment member is a tongue slidably en-
gaged 1n the slot, and preferably its leading end is pro-
vided with an up-standing splitter blade for dividing
strata of the pulp. The tongue itself may be formed with
a second slot, extending from the splitter blade and
transverse to the direction of flow, and adjustable by a
slide, this variable second slot taking off middlings from
the pulp, while concentrate is taken off through the
throat gap. Other features of the invention will become
apparent from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:
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FIG. 11s a perspective view of part of a spiral separa-
tor according to the invention,

FIG. 2 1s a sectional view of the apparatus shown in
FIG. 1,

FIG. 3 1s a plan view of the take-off unit removed
from the spiral separator, and

FIG. 4 is a sectional view along line 4—4 in FIG. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A helical sluice or spiral 10 of a separator used in
mineral separation is fitted closely about and secured to
a vertical tubular central column 11. At intervals along
the spiral similar take-off assemblies, one of which is
shown in the drawings, are fitted to the spiral.

The take-off assembly includes a body 12 which is
rectangular in plan view, and which is closely fitted and
secured in a correspondingly shaped aperture formed
transversely in the bottom part of the spiral. The top
face 13 of the body is curved to conform to the curva-
ture of the part of the spiral in which it is fitted, so that
the top surface will be substantially flush with the spiral
bottom. The body 12 is held firmly in place by fibre-
glass, indicated at 14, moulded about it and to the spiral,
which is made of similar material.

An elongated rectangular opening 16 through the top
of the body 12 leads into a chamber 17 within the body,
one end of this chamber inclining downwards to lead
into a concentrator outlet pipe 18 extending from the
inside end of the body 12 and leading obliquely down
into the interior of the central column 11. From the
other end portion of the chamber 17 a middlings outlet
pipe 19 leads downwardly. A transverse well 20 extend-
ing upwardly from the bottom of the chamber 17 is
located between the passages through the concentrate
outlet pipe 18 and the middlings outlet pipe 19.

A flexible parallel-sided tongue 21, which is moulded
of a suitable plastics material, passes closely but slidably
through the outside end of the body 12, and is formed at
its sides with guide flanges 22 slidably engaged in
grooves 23 at both sides of the opening 16 and curved to
conform to the curvature of the top face 13 of the body.
The tongue 21 may be advanced or retracted manually
so that the throat gap, or opening between the leading
end of the tongue and the inside end of the opening 16,
may be adjustably varied.

. A splitter 24 is secured to and extends upwardly from

the extremity of the tongue 21. The outer face of the
splitter is flat and aligned in the direction of flow of
material in the spiral 10. The up-stream edge of the
splitter is fairly sharp and from this edge the inside face
of the splitter curves arcuately back and towards the
inside part of the spiral to form a deflector 25.

Also secured to the inside extremity of the tongue 21
i1s a downwardly extending divider 26 extending trans-
versely across the chamber 17 and of inverted V-shape
In cross section, having one blade inclining down
towards the passage through the concentrate outlet pipe
18, and a second blade inclining down towards the
passage through the middlings outlet pipe 19.

The flexible tongue 21 is divided centrally from its
outer end to a position near the splitter 24 by a slot 27 in
which there is engaged an adjustable slide 28. The slot
27, as shown in FIG. 4, has its upper part inclining
downwardly at an angle of about 45° from the top sur-
face of the tongue and in an up-stream direction with
respect to the spiral 10, the lower part of the slot inclin-
ing downwardly and in a down-stream direction. The
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slide 28 engaged in the slot 1s of corresponding cross-

section. When the slide 28 i1s drawn outwardly in rela-

tion to the tongue 21, part of the slot 27 adjacent to the '
| when middlings as well as concentrate are to be taken

off from the flow through the spiral, when concentrates
“only are to be extracted the splitter may be omitted.

~ splitter 24 is opened, as shown in FIGS. 1, 2 and 3.
~In use, when a pulp of water and minerals to be sepa-

~ rated flows through the spiral 10, the minerals form
- bands or strata, the densest minerals separating mto a .
band along the inside part of the spiral. By manual ad-

- justment of the flexible tongue 21, the position of the

4

adjustment found experimentally to give optimum re-

- sults in the take-off of middlings.

10

splitter 24, and the throat gap or opening 16 into the -

“chamber 17 may be adjustably varied so that there 1s an
optimum take-off of the concentrate. The sphitter and

- Although the splitter 24 will be generally necessary

We claim:

1. An improved spiral separator for mineral separa- =~
tion, of the type having a helical sluice or spiral, means . ..

for feeding a pulp of water and minerals to be separated -
to the upper part of the spiral, and take-off openings in

the spiral to withdraw mineral bearing strata of the

- pulp, wherein said improvement comprises: a take-off

“the throat gap are easily adjustable without the angular

- relationship of the splitter to the direction of flow being

~ altered and therefore the concentrate is taken off with-
- out any adverse effect on the continuity of ﬂcw The
- concentrate passing into the chamber 17 1s dlrected by -

“the divider 26 1nte the concentrate cutlet plpe 19 and 20

flows therefrom into the central column 11, being with-
drawn from the lower end of this column.

If it is desired to extract mlddllngs as well as concen-

- trate from the material flowing through the spiral, the
slide 21 is retracted, as shown in the drawings, to open

- part of the slot 27 to appropriate extent to achieve opti-
- mum take-off of the minerals required to be separated.

These mineral particles are likely to travel close to the

15

25

surface of the spiral, so they will pass through the' |

- opened part of the slot 27 and be directed by the divider 3
26 to the middlings outlet pipe 19, and thence by way of
- _any suitable conduit (not shown).

‘When a setting of the tongue 21 has been determlned
to give optimum results for a particular mineral being

ing similar material, and to facilitate this a calibrated
scale is marked on the upper face 13 as indicated at 29.
If desired a calibrated scale may also be marked on the
tongue 21 to facilitate the setting of the 'slide 28 to an

. . 35
~ separated, it may be repeated in other separators treat-
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opening of the spiral in the form of a slot in the bottom
part of the spiral, said slot being transverse to the direc-

tion of flow; an infinitely variable throat gap adjustment

. member adapted to be advanced or retracted for vary-
- ing the throat gap between it and one end of said slot, =
- while closing off the remainder of the slot during flow -
of product; said throat gap adjustment member is a
tongue slidably engaged in, and closing an outer part of,”

~ said slot; a splitter blade extends upwardly from the end

of said tongue defining one end of said throat gap and is
adapted to separate and deflect into said throat gap a

part of the flow of pulp; and a second slot is formed in*
~ said tongue, transverse to the direction of flow through -

said spiral. |
2. A spiral separatcr accordlng to clalm 1 wherein:

secondary adjustment means are provided for adjust-
ably varying the length of said second slot extend-

ing from said splitter blade.

3. A spiral separatcr according to claim 2 wherein:
- a chamber is provided below said take-off opening
. and has a ccncentrate outlet and a mlddlmgs outlet o

and for directing material passing through said

second slot to said middlings outlet.
* ¥ * ¥

means -are provided for directing material passing
~through said throat gap to said concentrate outlet, . -
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